[Application of pressure probe techniques in studies of plant water relations].
This review introduces the pressure probe technique that was originally designed to detect the turgor of a giant algal cell, then adapted to measure the turgor and other water-relations parameters of higher plants, and now has developed into a diverse tool on researches of plant physiology and eco-physiology. This technique can be used to measure in situ the permeability of cell membranes to water and solutes at the resolution of single cells, and hence is a useful tool to study function and regulation of water channels (aquaporins) of intact plant cells. The recently developed xylem-pressure probe technique is the only way to directly measure the negative pressure in xylem conduits. In this review we introduce the basic principles and the theoretical backgrounds underlying the pressure probe. Finally some important achievements and applications of the pressure probe in studies of plant water relations are reviewed and discussed.